Background. Earlier reports suggest limited clinical reasoning and substantial uncertainty of GPs in assessing patients suspected of dementia. Objective. To explore the predictors of GPs to decide on the presence and absence of dementia as well as the predictors of diagnostic confidence of GPs.
Introduction
As our population ages, the number of elderly patients with dementia grows exponentially.
1,2 Recognizing dementia in its early phase may provide substantial benefits such as enabling patients and family caregivers to better understand and deal with changed behaviour, permitting patients and caregivers to prepare future care planning and allowing support for the often severely burdened caregivers and starting disease management. 3, 4 Timely diagnosis and disease management can increase patients and caregivers quality of life 5 and delay institutionalization. 6, 7 The GP is often the first physician to observe patients with possible dementia and often the only physician involved in making the diagnosis. Earlier reports suggested a limited rationality in clinical reasoning and substantial uncertainty of GPs in assessing patients suspected of dementia. 8 In addition, several studies reported a limited diagnostic awareness of GPs regarding demented patients across their practice patients as well as limited recognition of dementia in contacting patients. [8] [9] [10] [11] [12] [13] Possible barriers to accurate diagnosis were reported such as a limited knowledge of typical dementia symptoms, 14, 15 low acquaintance with and low use of internationally accepted diagnostic criteria [16] [17] [18] and the physician's reluctance to make the diagnosis of dementia. 19, 20 However, these conclusions were mainly based on self-reported surveys among GPs. This led us to further explore possible predictors of a GP's dementia diagnosis.
Clinical practice guidelines might improve the GPs' performance and stimulate a more active approach. 21, 22 Several guidelines and consensus statements have been published with recommendations on the diagnosis and management of dementia in primary care. [23] [24] [25] The Netherlands was the first country to issue a national dementia guideline for GPs in 1991 which was updated in 1997 and 2003. 25 The Dutch dementia guideline resembles closely other dementia guidelines for primary care such as of the North of England, US Veterans Affairs and of the US Agency for Health Care Policy and Research. 23 The objectives of this study were to explore the predictors of GPs to decide on the presence and absence of dementia as well as the predictors of diagnostic confidence of GPs.
Our study is one of the very few that acquired detailed information from consecutive GPs' assessments in patients newly suspected of dementia. Insight into the variables that lead GPs to label patients to be demented can provide insight in the level of rationality and give clues for further education. In earlier accounts, we reported that the accuracy of the GPs' diagnosis is strongly associated with their diagnostic certainty. 26, 27 Therefore, insight into the variables that predict diagnostic certainty or uncertainty of GPs may provide a starting point for further education and guideline development as well.
Methods
Subjects and design A group of GPs from the eastern part of The Netherlands was recruited to participate in an observational study. The GPs diagnosed suspected patients who 1 were 55 years or older and 2 showed signs of cognitive impairment. The GPs were asked to use the Dutch dementia guideline.
Clinical practice guideline on dementia
The dementia guideline was established as part of a guideline-setting program of the Dutch College of General Practitioners. 25, 28 The dementia guideline uses the diagnostic criteria of the Diagnostic Statistical Manual of Mental Disorders (DSM) and comprises recommendations for assessment of a patient's cognitive functions, physical condition, behaviour and care situation. The DSM criteria comprise four criteria: impairment of long-or short-term memory; impairment in at least one of the higher cognitive functions (aphasia, agnosia, apraxia, abstraction and judgement); observed impairment has a negative influence on social functioning and impairment is observed in patients with normal consciousness. 29 A cognitive screening test such as the Mini Mental State Examination (MMSE) was optional.
Measurements
For every diagnosed patient, the GPs completed a self-registration form on which they indicated their actions, assessment findings and final diagnosis. The GPs indicated their diagnostic confidence on a fourpoint Likert scale ranging from (very) confident to (very) uncertain.
Analysis
To explore the diagnostic predictors, uni-and multivariate logistic regression (LR) analyses were used with 'dementia yes or no' as the dependent variable. A predictive model was made by entering all univariately tested variables with P < 0.25 in a multivariate LR model with backward exclusion of the least predictive variables. Continuous and ordinal variables were checked for non-linearity and cut-off values were determined when appropriate. The predictive value was expressed in odds ratio with 95% confidence intervals and P-values and explained variance was expressed in Nagelkerke R 2 and Log likelihood ratio. To be able to integrate all the relevant diagnostic information while maintaining the stability of the LR analyses, 30 the number of variables was reduced by computing five sum scores: two cognitive, a behavioural, a blood abnormality score and one on the number of recommendations applied. We computed two sum scores of the cognitive variables in such a way that these corresponded with the first (long-and shortterm memory, orientation in time, place and person) (Cronbach's a = 0.55) and the second (higher cognitive functioning: aphasia, apraxia, agnosia, abstraction, judgement and personality changes) (Cronbach's a = 0.55) DSM criteria. A sum score was made of the number of applied recommendations made from a list of 31 possible recommendations (Cronbach's a = 0.76). Because of low Cronbach's a, we refrained from using sum scores for behavioural changes (Cronbach's a = 0.35) aggression, apathy, restless, denial, depression and incontinence, and for comorbidity (Cronbach's a = 0.15) internal (medical) dysfunction, neurological dysfunction, sensory impairment, adverse effects and drug intoxication. In addition, we entered the application of the MMSE, age and gender of both patients and GPs, informant availability, the number of contacts, duration of the GP-patient relation and how well GPs knew a patient.
Diagnostic confidence. For every diagnosis, the GPs indicated their level of confidence on a four-point Likert scale ranging from (very) certain to (very) uncertain. The predictors of diagnostic confidence were explored with a multivariate LR analysis with confidence as a dichotomized dependent variable (certain/ uncertain). We entered the same covariates as in the analysis above.
Results
GPs and patients Sixty-four recruited GPs registered 107 patients with cognitive impairment, a mean of 1.7 patients per GP during the average participation time of 16 months. This is slightly lower than the expected annual number of 2.0 per GP. 23 Most patients (87%) lived independently and 61% were (still) married. In 69 cases, dementia was diagnosed, in 29 cases no dementia and 9 cases possible dementia.
The GPs were comparable to the Dutch GP population regarding age [mean 45 years, range 34-64, standard deviation (SD) 8], practice experience (mean 15 years, range 2-35, SD 7), practice size (mean 2114 patients, range 940-3500, SD 404) and gender (21% females). There were fewer single-handed practicers involved (32% versus 49% nation wide). 31 The GPs used on average 3.6 (SD 3.3, median 3) contacts to diagnose a suspected patient, 79% of the patients were (very) well known to the GPs and 68% were known for over 5 years. The GPs applied the recommendations to a large extent: of the 30 key recommendations on average 26 (SD 3.3) were applied. Nevertheless, the MMSE was applied in 18% of the patients only with a mean score of 21 (SD 8).
Predictors dementia diagnosis
The GPs diagnosed dementia in 69 suspected patients (67%). In an earlier account, we reported about the GPs accuracy compared to a memory clinic. The presence and absence of dementia in these suspected patients was accurately diagnosed by the GPs. 26 Table 1 shows the uni-and multivariate associations between the GPs' dementia diagnosis (yes/no) and the predictors. Impairment of memory, higher cognitive functions and ADL dependency were strongly correlated and may 'wash' each other out in multivariate analyses. In multivariate analysis, impairment of the higher cognitive functions, absence of depression and female gender of the patient positively predicted the GPs' diagnosis of dementia. Together these three variables explained 24% of the diagnostic variance (Nagelkerke R 2 ).
Predictors diagnostic confidence
The GPs indicated that they were diagnostically confident in 58% of all cases, in 69% of the persons they considered demented and 30% of the not demented cases. Table 1 shows both uni-and multivariate associations of the predictors with diagnostic confidence.
Again, impairment of memory, higher cognitive functions, ADL dependency as well as denial behaviour were strongly correlated and may wash each other out multivariately. Multivariate predictors were ADL dependency, informant availability, number of recommendations applied, duration of the symptoms, presence of medication or alcohol intoxication and restless behaviour. These six variables together explained 51% of the variance (Nagelkerke R 2 ). The use of the MMSE was not associated with diagnostic confidence. In contrast, it tended to be associated with less confidence univariately.
Conclusions
Among a group of newly suspected patients, impairment of the higher cognitive functions was the strongest predictor for GPs to decide on the presence of dementia. Also, absence of depression and female gender of patients predicted a diagnosis of dementia by GPs. The GPs expressed diagnostic confidence in just over half of the cases. This was positively associated with higher application of the Dutch dementia guideline's diagnostic recommendations, ADL dependency, longer duration of patients' symptoms, informant availability, restless behaviour and a patient's female gender. Use of the MMSE was not associated with higher confidence.
GPs seem to base the presence of dementia on rational reasoning. Our study did not support the hypothesis of Bowers et al. 32 that memory loss, as the core symptom of dementia, is the main predictor of a GPs' dementia diagnosis. In contrast, the higher cognitive functions emerged as the most important diagnostic predictor. This makes sense as memory impairment alone is not sufficient to decide on the presence of dementia. Presence of depression led GPs to be more reluctant in diagnosing dementia. This also makes sense as it can be difficult to disentangle the clinical picture of mixed depression and dementia.
Especially, ADL dependency was strongly related to diagnostic confidence. Diagnostic confidence was to be further boosted by the application of the dementia guideline's recommendations as well as informant availability. The latter two were mentioned earlier to be important in diagnosing dementia by GPs. 33, 34 Diagnostic confidence was reduced in patients with medication intoxication.
This study had several strengths and limitations. Among the strengths were the detailed information gathered on the GPs' diagnostic considerations, which is unique in the field. In addition, consecutive newly suspected patients were included which reflects best the patients on whom GPs start diagnostic assessments. A limitation may be that the high application rate of this guideline is likely to be higher compared to its average use by GPs. The GPs in our study were asked and encouraged to work according to this guideline. In comparison with other Dutch guidelines, the average application rate was considerably higher (86% versus 61%). 35 The association between guideline use and confidence does not imply directionality. It is equally plausible that having confidence that the patient has dementia contributes to guideline use. Also, we remain uncertain about the rigor to which the recommendations were applied. In addition, because of a limited number of patients per GP, we were not able to estimate the 'variation' of diagnostic assessments within GPs. Next, a number of GPs refused to participate in the study. Although reasons for non-participation were mainly time restraints and no interest in the subject because of a young practice population, it cannot be excluded that the participating GPs were more positive towards the dementia guideline than their nonparticipating colleagues.
Our findings support the rationality of clinical reasoning of GPs in diagnosing dementia. This may have been induced by high application of the dementia guidelines recommendations. Application of the guideline seemed to boost the GPs' confidence as well. We recommend further implementation of clinical guidelines on dementia in primary care.
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